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Abstract 

Advances in technology access allow undergraduates to personalize their learning to 
their individual interests via the creation and use of informal personal learning 
environments (PLEs). A comprehensive understanding of how every day digital 
technologies are adapted and used to create such PLEs and their impact on acquisition 
and development of students’ digital literacy (DL) and self-regulated learning (SRL) 
skills, is still lacking. This paper presents the initial phase of an extensive mixed methods 
study to identify and describe the interrelationship between DL and SRL skills of students, 
when using PLEs. Our expected contribution to Information Systems theory and practice 
is to clarify the manner in which students develop and foster DL skills via the informal 
use of technology for learning purposes and the resultant impact on their SRL skills. We 
hope to create a more precise picture of the patterns and contexts of technology adoption 
for learning, via empirical evidence.  

Keywords:  Digital Literacy, Self-regulated learning, Personal learning environments 

 

Introduction 

Learning is increasingly viewed as a personalized, social, open, emergent and knowledge-pull activity, as 
opposed to the more traditional learning models of the one-size-fits-all, centralized, top-down, and 
knowledge-push conception (Chatti et al. 2010). Advances in technology access allows learners to customize 
their learning to their personal interest via the construction of technology based informal personal learning 
environments (PLE) (Tausend 2013). Ubiquitous access to ‘everyday digital technologies’ (Vivian and 
Barnes 2010) including social or entertainment technology (such as web 2.0 tools), digital media tools, 
programming tools, software applications and all manner of digital devices enables technology to be 
seamlessly incorporated in to the lives of current undergraduate students (Ensminger and Lewis 2011; 
Siemens et al. 2015) 
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Past research shows that students are accessing a plethora of information via online search in various 
formats such as text and multimedia, using informal and formal social networks such as Facebook and 
LinkedIn to connect with friends and peers to supplement learning, collecting and sharing information and 
artifacts via file sharing and synchronization tools such a Evernote and Dropbox and discussing and 
reflecting on information collaboratively using a multitude of internet based communication tools. Thereby 
creating customized PLEs, comprised of a wide range of freely available tools and services accessible on 
their everyday devices, as a strategy for learning informally. Components and content of this PLE is changed 
to fit individual learning needs (Conole 2012; Mohd and Shahbodin 2015), rarely limiting to a single 
technology or even device in order to engage in learning (Tess 2013; Johnson et al. 2015). 

There is an increasing interest in studying PLEs as an environment created by students, to access many of 
their learning needs on their own using tools and technologies of their choice (Fiedler and Väljataga 2011; 
Pettenati 2010). There is scope for further consideration of aspects such as, the informal learning 
opportunities afforded by the combined use of various tools and technologies to construct a PLE (Keppell 
2015), the implications of consistently using customized PLEs alongside the institutional LMS's in a 
seamless manner together with the resultant impact on their digital skills (Liew and Kang 2012) and how 
learning actually takes place when students select their own digital technologies to engage in informal 
learning activities initiated and controlled purely by them ( Balcikanli 2012; Dahlstrom and Bichsel 2014; 
Kabilan et al. 2010; Lowe and Laffey 2011). 

Therefore, the objective of this study is to identify, understand and describe how undergraduate students 
are using and adapting everyday digital technologies for creating informal PLEs and the resultant impact 
on their skills.  

Moreover, the concept of creating and using a PLE is in tandem with the theoretical perspective of 
recognizing the importance of students taking responsibility  for the organization and management of their 
own learning (Costa et al. 2010), demonstrating cognizance of one’s learning process and requirements, 
recognizing existing opportunities and overcoming obstacles in order to learn successfully (Melzer and 
Schoop 2015). This, is synonymous with the concept of self-regulated learning (SRL) (Zimmerman 2000), 
a set of skills consistently acknowledged to be fostered with and through the use of technology (Steffens and 
Underwood 2008; Dettori and Persico 2010).  

SRL comprises an essential aspect of the PLE (Mikroyannidis and Connolly 2012). Research also indicates 
that the creation and use of a PLE allows learners to regulate their own learning, thereby significantly 
enhancing their learning outcomes (Fruhmann et al. 2010; Steffens 2007).  

Likewise, PLEs are regarded as a context of developing a working knowledge of digital technology and 
understanding of how it can be effectively used for educational purposes. i.e. ‘Digital Literacy’ (DL) skills 
(Laakkonen and Taalas 2015). There is some disagreement among researchers about current university 
students’ levels of digital literacy (Bullen et al. 2011; Margaryan et al. 2011 ). It is acknowledged, however, 
that the lack of digital literacy skills could impact learning skills and performance of students (Atkins et al. 
2013).  

For example, a student attempting to use online search tools of his/her PLE for accessing information 
should be able to effectively plan the search task while demonstrating an ability to monitor and evaluate the 
impact of the search on the required learning. These are some component skills of SRL. Similarly, the 
student should also demonstrate an ability to competently use the search tools, while being knowledgeable 
of issues related to web based activities such as plagiarism. These are aspects of DL. Without successfully 
applying both skill sets the student would not be able to complete the search task effectively. 

Moreover, previous research posits a positive correlation between DL and SRL skills of learners (Yang and 
Kim 2014) and that DL requires effective SRL (Greene et al. 2014).  

Following a similar line of reasoning, we suggest the further examination of these interrelationships 
between DL, SRL and informal PLEs via a broad mixed methods study. The specific aim of this paper is to 
investigate the interrelationship between DL and academic SRL skills of undergraduates within the context 
of their technology based informal PLEs.  

This paper presents one component of a proposed larger study, and attempts the investigation of DL and 
SRL via their operationalization presented in Figure 1 below.  
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We suggest that DL skill levels of undergraduate students have a positive effect on their academic SRL 
behaviors and that academic SRL skills among students would impact their working knowledge and 
adoption of technology for educational purposes.  

 

 

Figure 1. Proposed Research Framework 

 

The guiding mixed methods research question (RQ) for the study presented in this paper is as follows: 

RQ. To what extent and in what ways are the digital literacy skill levels of undergraduate students and 
their self- regulated learning skills interrelated? 

In the quantitative phase of investigating this RQ, it is hypothesized that there is a significant bidirectional 
relationship between the digital literacy skill levels of undergraduate students and their academic self- 
regulatory learning skills. 

The focal objective for the qualitative phase, in investigating this RQ, is to explore and explain how the 
acquisition and use of technology within an informal PLE influences the development of digital literacy skill 
and SRL strategies of undergraduates.  

In answering this research question, and our completed research, we expect to contribute to the IS literature 
by providing insight on how undergraduates develop and foster digital literacy skills via the informal use of 
technology for learning purposes. We hope to clarify how academic self-regulatory behaviors could vary as 
a result of interaction with technology for learning and digital skills developed herein. 

A further contribution is to create a more precise picture of the patterns and contexts of technology adoption 
by university students via empirical evidence, specifically to understand and describe how technological 
adoption in learning settings can improve self-regulated learning.  

In the subsequent sections relevant literature on PLE, DL and SRL within the context of informal learning 
is reviewed followed by a discussion of the proposed research method to be employed in this study. The 
paper concludes with a discussion of its expected contributions and directions for future research. 
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Theoretical Background 

This section elaborates on the constructs of PLE, DL and SRL, and discusses the context for the 
interrelationship between these constructs via recent literature.  

Personal Learning Environments (PLE) 

Personal learning environments (PLEs) are characterized as “… an approach in Technology-Enhanced 
Learning (TEL) based on the principles of learner autonomy, ownership and empowerment” (Buchem 2014, 
p. 2) . Based on its contemporary practice the PLE is acknowledged to be a diffuse concept, thought to 
inherently represent the private and distinctive nature of its user.  

Liew and Kang (2012) agreed with Attwell (2007) in stating that there is no consensus on a single PLE 
definition. Within contemporary research a PLE has been referred to as a system or a platform or even an 
approach to learning. Research abounds, investigating PLEs related to e-learning endeavors within formal 
educational institutions or considering the PLE as a replacement for the institutional learner management 
system (LMS) and/or as a specifically created single technological platform or tool (Fiedler and Väljataga 
2013). However, the relative novelty of the PLE concept and the different ways of implementing, demands 
for more empirical research in order to validate the usefulness of students’ PLEs in diverse informal 
settings.  

Further, Fiedler and Väljataga (2013) stress that researchers appear to consider the  PLE predominantly 
from a technology oriented perspective while a few studies, take a different perspective, viewing the  PLEs 
predominantly as an educational concept (Valtonen et al. 2012; Castañeda and Soto 2010). For these 
researchers a PLE was not a software application or collection of tools, but more of a new method of using 
technologies for learning. 

Consequently, in this study the PLE is viewed as a concept, recognized as a new approach to the use of 
digital technologies in learning (Gallego and Gamiz 2015). It is defined as comprising of all the different 
tools undergraduates use in their everyday life for learning (Attwell 2007). This definition reflects the core 
concepts of these environments: self-regulation and adaptation to personal needs (Kravcik and Klamma 
2012), by including frequently used technologies and tools for providing a natural connection between 
formal and informal learning (Dabbagh and Kitsantas 2012).  

Digital Literacy (DL) 

A review of literacy related to digital technologies reveal many terms such as, digital literacy,  Information 
Communication Technology (ICT) literacy, online literacy, multimedia literacy and new literacies (Bawden 
2008; Knobel and Lankshear 2007).    

While Eshet (2004) argues that the term  ‘digital literacy’ is used in an erratic manner in the literature,  
Bawden (2008) indicates that digital literacy, is a very broad concept , not restricted to any particular skill 
set, technology form or information and is focusing on personal capabilities and attributes. Literature 
discusses several frameworks for modeling digital literacy, often criticized for not covering the full scope of 
the concept (Bennett 2014; Eshet 2012). 

Digital literacy consists of: photo-visual literacy; reproduction literacy; branching literacy; information 
literacy; socio-emotional literacy and real-time thinking skill (Eshet 2012). It embraces technical, cognitive 
and social-emotional perspectives of online and offline learning with digital technologies (Ng 2012). The 
technical dimension includes having the relevant technical and operational skills to use digital technologies 
for learning. The cognitive dimension is associated with critical thinking applied to searching, evaluating 
and selecting information, digital tools and technologies for learning, while being knowledgeable about 
related ethical, moral and legal issues. The social-emotional dimension involves using online resources in 
a responsible manner, observing ‘netiquette’ such as showing respect while avoiding misinterpretation and 
misunderstanding and showing an awareness of privacy and individual safety concerns. Most digital 
literacy skills are developed outside formal education (Ferrari et al. 2012).  

In keeping with these conceptualizations, digital literacy in this paper, refers to the collection of literacies 
associated with the usage of digital technologies. Technologies could include desktops, mobile devices (e.g. 
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laptops, tablets, smartphones, PDAs), Web 2.0 technologies and other collaborative resources on the 
internet as well as any open source or commercially available software packages.  

We adopt Ng’s (2012) digital literacy framework which consists of three interrelated dimensions: (i) 
technical (ii) cognitive and (iii) social-emotional; to underpin our conceptualization of digital literacy. This 
framework effectively draws together the broad definitions of digital literacy present in literature (Bawden 
2008), while imbuing the varying literacy concepts referred to above. It has particular value because of its 
emphasis on different types of digital literacies envisioned as undergraduates’ skills, which is the main focus 
of our study. Further, it is in keeping with our own conception of DL as skills that students autonomously 
acquire outside formal education via the use of a PLE.  

The operationalization of the DL construct will be discussed in more detail in the methodology section.  

Self-Regulated Learning (SRL) 

Self-Regulated Learning (SRL) is defined as self-generated thoughts, feelings, and actions that are planned 
and cyclically adapted to the attainment of personal learning goals (Zimmerman 2000). It is stated that the 
component skills include: (a) goal setting , (b) determining and implementing good strategies for realizing 
the goals, (c) monitoring performance consistently for improvement, (d) reorganization of one’s physical 
and social environment to be attuned with one’s goals, (e) efficient time management, (f) appraising one’s 
methods and related results, and (g) acclimating future methods (Zimmerman 2002).  

SRL has been one of the main objectives of formal education as set by researchers (Huang et al. 2013). 
Moreover, contemporary research acknowledges SRL to be a core skill for students to succeed in informal 
learning environments (Bembenutty 2011; Boekaerts and Minnaert 1999) . 

The use of technology is acknowledged to foster self-regulated learning in higher education contexts 
(Dabbagh and Kitsantas 2012; Dettori and Persico 2010; Salter 2013). Furthermore, even though the 
psychological and pedagogical theories around SRL precede the dawn of the PLE, SRL is regarded as an 
essential characteristic of the PLE. Consequently, SRL is supported within the PLE through gathering 
independent resources in a manner that realizes an explicit learning goal. The PLE, therefore, allows 
learners to regulate their own learning, hence augmenting their learning outcomes (Fruhmann et al. 2010; 
Henri et al. 2009). 

As indicated by Santoso et al. (2014) the various SRL models share common features in: (i) planning, (ii) 
cognitive, (iii) monitoring, and (iv) regulating strategies. Planning is the process of selecting appropriate 
strategies and allocating resources that affect an individual’s learning performance. Learners implement 
plans by engaging in explicit cognitive strategies or actions which depend strongly on learning context to 
accomplish their learning objectives. Learners must be able to monitor their learning progress to guarantee 
that cognitive actions produce learning. Regulating strategies are the actions taken by students as a result 
of what they achieved during learning. 

Measuring self-regulation in learning involves the process of assessing how well students have developed 
the inclusive array of skills mentioned above. Several well-known researchers have proposed different 
models or frameworks of SRL and established methods for measurement of self-regulated learning amongst 
university students (e.g., Butler and Cartier 2005; Pintrich 2004; Zimmerman 1989). 

The aforementioned four common features of SRL, can be measured through the use of the Academic Self-
Regulated Learning Scale (A-SRL-S) (Magno 2010). This is a self-report measure based on the 
conceptualization and factors of the SRL framework by  Zimmerman and Martinez-Pons (1988). As such it 
successfully addresses all features shared across often used multiple SRL models and is deemed suitable to 
represent the SRL construct as applicable in this research.  

This scale, and its relevance to this study will be discussed in more detail in the methodology section of this 
paper.  
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Digital Literacy and Self-Regulated Learning – Interrelationship 

Present day students grow up in an environment, where concurrent media use of audio and visual devices 
as well as Web-enabled computers and mobile devices is required. The ability, therefore, to remain 
attentive, motivated, and engaged in learning tasks (i.e. self-regulatory abilities for learning) is very 
important (Liew et al. 2010). For university students being digitally literate by possessing a working 
knowledge of digital technology and understanding it’s usage for learning must be accompanied by 
strategies that promote, self-regulated learning, among other aspects (Azevedo 2007).  Aspects of self-
regulation in learning are also thought to be component skills in some digital literacy definitions, indicating 
that in order to develop DL skills SRL skills are instrumental (Janssen et al. 2013 ; Shopova 2014).  

 Jung and McMahon (2012) detail a successful experiment to ensure that digital literacies were promoted 
as part of a larger focus on students’ self-regulation via redesigning an existing core learning unit for 
undergraduate students, based on the skill framework proposed by Eshet (2012). Via multiple studies and 
analyses of students’ verbalized thoughts about the learning process, over thirty specific micro-level SRL 
processes that students enact while learning with computer based digital tools have been documented 
(Greene and Azevedo 2010; Greene et al. 2014). Research suggests that students who are effective at self-
regulating their learning will continue to capitalize on the opportunities of computer based multimedia 
environments while those who lack this ability will find themselves at a serious disadvantage (Greene et al. 
2011).  

Moreover, current literature indicates that the use of technology impacts how SRL skills are developed and 
nurtured by investigating how the use of a particular technology can effect SRL. For example Goh et al. 
(2012) examined the effect of short messaging service (SMS) on the SRL strategies of undergraduates’ using 
the Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich et al. 1993). They discovered that 
the peer learning and help seeking aspects of resource management SRL strategies had been improved for 
the experiment group while the time and study environment management dimension of MSLQ had been 
considerably lowered for the control group who received no SMS intervention. Kauffman et al. (2011), 
examined the particular instructional approaches of self-monitoring and note taking that can be used in 
web-based environments to improve undergraduates’ SRL skills. This study found that students who used 
online note taking tools were at significant information selection and achievement advantages as compared 
to students who used conventional methods. 

Consequently it is clear that the use of digital technologies and the skills used and developed via their use, 
does have a theoretical relationship with self-regulated learning which has been acknowledged by 
contemporary researchers, conducting research within the formal classroom. SRL, therefore, is an 
appropriate conceptual lens with which to view the manner in which undergraduates interact with 
technology for learning purposes. Moreover, while some PLE researchers are inclined to create an 
association to self-regulation either as a required competence for developing an individuals’ PLE or as a 
skill set that is developed via the process of creating a PLE, there is little research that place an explicit focus 
on self-regulation within an informal PLE. 

Following these observations of prior researchers, we propose that a bidirectional relationship exists 
between the constructs of DL and SRL, where each significantly impacts the other, within the context of 
undergraduates’ use of a technology based informal PLE.  

However most studies, when investigating this relationship, employed an experimental approach where a 
given technology was imposed on the students, and did not investigate how their current technological 
portfolio being used in daily life (i.e. everyday technologies) could have or is having an impact on their SRL 
skills. The generalizability of the above findings of studies conducted in the formal classroom to an informal 
learning context is also limited. Therefore there is a lack of empirical evidence regarding how technology 
use affects SRL skills of students when learning within informal settings via the construction of PLEs. There 
is also a need to understand the self-regulatory processes of students engaged in the use of such learning 
environments. 

The following section details the methodology we propose to use in order to investigate these observations. 
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Methodology 

We adopt a mixed methods research approach for this study. It is deemed the most suitable to address our 
research question which calls for verification of hypothesis as well as real-life contextual understandings of 
the processes of learning with the aid of technology. Furthermore, literature indicates that the use of mixed 
methods provides increased credibility and usefulness for practitioners (Creswell 2014). This approach also 
fits the pragmatic world view of the researcher where the focus is on the consequences of this study and 
where questions are considered more important than methods. Pragmatism has been identified as the ‘best’ 
worldview for mixed methods research (Tashakkori and Teddlie 2010). As yet, there is no distinct list of 
mixed methods design options, enabling the development of a design that answers research questions 
within the limitations and boundaries of individual studies (Malina et al. 2010).  

We have designed an explanatory, sequential study where the data collection will be done using quantitative 
and qualitative methods, as depicted in table 1 below. The qualitative strand is given priority. The 
quantitative methods will be used in a secondary role to supplement the findings. Interaction of strands will 
occur at data collection for sample selection and for triangulation at the analysis and interpretation stages.  

Table 1. Overview of Data Collection Techniques 

Technique Purpose Sample Construct 
Measured 

From 
figure 1 

Technology use and 
Digital Literacy 
Questionnaire - Web 
based 

Self-report measure on frequency 
of technology use, level of usage, 
perception of usefulness, 
proficiency levels, digital skill 
development methods and scores 
for technological, cognitive and 
social emotional literacy.  

A proportionate purposive 
sample of stage 1 and stage 2 
students enrolled in courses 
within the Business and Arts 
faculties.  

DL and 
PLE 

Academic Self-
Regulated Learning 
Questionnaire - Web 
based 

Self-report measure of the level of 
SRL skills.  

Consecutive stratified sample 
of all respondents of the first 
survey, who indicated 
positive interest in further 
participation in data 
collection.  

SRL 

Face to face semi 
structured Interview  

Description of actual usage of 
technology for learning within 
informal contexts. Assess past 
knowledge, opinions, conceptions 
and self-awareness of SRL and DL 
skills of the students, within their 
PLE. 

Judgmental convenience 
sample of respondents from 
the second survey 
representative of the stage 1 
and stage 2 strata. 

 

DL and 
SRL 

Academic 
Performance Data 
from the university 
internal learner 
management system 

Understand the manner in which 
current self-reported SRL skill 
levels reflect in student 
performance at learning tasks. 

Assessment and performance 
related information on key 
courses that they are enrolled 
in, for all the interviewed 
students.  

SRL 

Table 1. Data Collection Techniques 
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The population used for the study will be Stage 1 and 2 students enrolled in courses in the Business School 
and Arts faculty of a top university in the Asia-Pacific region. In targeting students enrolled in technology 
oriented business courses it is assumed that the profile of the students within this sample will broadly fit 
the description of a learner who is more interested in using everyday technology for learning purposes. To 
eliminate bias and improve generalizability, we also include Arts students who may not be as ready for the 
adoption of such technologies for learning. 

The first survey, consists of closed ended and Likert scale type of questions from previously validated 
surveys for the purpose of measuring digital immersion levels of students together with their DL skills. DL, 
is represented as shown in Figure 1, by a three factor structure based on the instrument used by Ng (2012), 
consisting of technical literacy (6 items), cognitive literacy (2 items), social emotional literacy (2 items). 
Attitude towards technology use in learning is measured based on 9 items from Ng (2012) and 
Wolstenholme (2012). The survey also measures frequency of technology use, level of usage and approaches 
to digital skills development (adapted from Smith and Caruso 2010), proficiency levels in technology use 
(adapted from Wozney et al. 2006) and usage ratings and perceptions of usefulness of various technologies 
for learning tasks (adapted from Yakin and Gencel 2013)  

The questions from multiple surveys had been included here and some minor modifications made to make 
the questions more suitable for the target population. Therefore, to ensure face and internal validity as well 
as consistency, a pilot test was conducted among 15 stage 1 and 2 undergraduate students, 5 postgraduate 
students and 1 academic staff member before it was released via email to the target population. 

While the use of an established survey would strengthen construct validity for the DL construct we will also 
start to establish convergent validity for DL, using correlation. The same first survey will also provide scores 
for usage of various technologies in the individuals’ PLE. In ensuring internal validity of our study, we will 
be using correlational methods to start to establish convergent validity for the PLE construct. We then plan 
to use confirmatory factor analysis to check discriminant validity for DL and PLE.  

The second survey uses the seven factor structure from the A-SRL scale (Magno 2010). It measures memory 
strategy (14 items), goal-setting (5 items), self-evaluation (12 items), seeking assistance (8 items), 
environmental structuring (5 items), learning responsibility (5 items), and organizing (6 items).  

The A-SRL scale was originally developed, used and proved with college students and allows measurement 
of SRL behavioral strategies. Unlike other measures for SRL which focus primarily on motivation (e.g. 
Pintrich et al. 1993), the focus of this instrument is situation specific SRL behaviors, as suitable for this 
study. The internal consistencies for the seven factors range from .73 to .87. Convergent validity, predictive 
validity and construct validity is well established in previous studies (Roth et al. 2015). Using a self-report 
instrument here, also allows us to view key variables through the eyes of actual students, which can capture 
data that an outside observer may miss.   

However in addressing validity issues arising from using self-report measures, we assume that the 
participants, have the ability to verbally understand and report their thoughts and feelings. But this may 
not always be the case and can lead to measurement error (Roth et al. 2015) 

SPSS AMOS 18 will be used for analysis of the quantitative data originating from the surveys via Structural 
Equation Modelling (SEM), correlational and regression analysis techniques in an attempt to validate our 
hypothesized bidirectional relationship between student’s self-reported SRL skills and digital literacy.  

The interviews will enable interviewees to voice their detailed opinions regarding technology use for 
learning, providing information about learners’ experiences by inquiring on retrospective or prospective 
behavior. Before arriving, the interviewees are asked to complete a mind map of how they use technological 
tools and devices to learn. This mind map will provide us with a list of tools and technologies the interview 
participants use to create their PLEs while giving indications of how the technologies have been adopted 
for learning. However this will be a current snapshot of the various PLEs used by them, bounded by 
technological constraints as applicable to the current undergraduates.  Moreover, it is seen that initial 
completion of mind maps can aid in identifying unique concepts and providing more in-depth responses 
about their experience in the subsequent interview (Wheeldon 2011).  

Moreover, in light of arguments that self-report measures alone are not adequate to obtain a clear indication 
of SRL (see Greene and Azevedo 2010; Schraw 2010) and in keeping with the arguments of Turner (2006) 
who stressed on the importance of obtaining a more complete and contextual view of self-regulation; we 
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believe that the A-SRL instrument alone would not provide an adequate answer to the research question, 
nor an accurate measurement of SRL. The use of multiple complementary tools in addition to self-report 
questionnaires to measure SRL as an intricate, situated, changing process capturing individual learning in 
context, is recommended in literature.  

We intend to act on these recommendations during the interviews conducted with the research participants. 
Therefore, while questioning reflection on self-regulated learning behavior, we also intend to guide the 
structure of this interview based on the Self-Regulated Learning Interview Schedule (SRLIS) (Zimmerman 
and Martinez-Pons (1988). The SRLIS is originally designed to assess students’ SRL strategy use in 
classroom and non-classroom contexts. However, our questions will focus specifically on informal learning 
contexts, in providing descriptions of technology related learning tasks and asking students to describe in 
detail the self-regulation method they use in each situation in an open ended question. 

We propose engaging in a thematic analysis of the interview data, to be coded and analyzed using NVIVO 
11. The aim is to arrive at description and conceptualization of technology usage levels, perception of 
usefulness, proficiency levels, digital skill development methods and SRL strategies to help explain the 
interrelationship between DL and SRL skills of the participants.  

We propose to obtain performance information for participants on key courses to track how learners engage 
in particular tasks within context as recommended by Butler and Cartier (2005). This is done in order to 
obtain an insight in to how well these students perform academically, to enhance the richness of the data 
collected via the other techniques. This will provide a different facet to this investigation and enhance our 
understanding of the consequences of the SRL processes the students engage in, especially in light of 
arguments within literature that students with higher levels of SRL skills perform better from an academic 
perspective (Cheng 2011).  

Expected Contributions and Outlook 

This paper suggests that present-day undergraduates are autonomously learning the instrumental digital 
skills and knowledge via the use of their own personalized learning environments (PLE). It also suggests 
that the use of such PLEs have an influence on the SRL skills demonstrated by these students in academic 
tasks, while self-regulation strategies themselves may also influence DL skill acquisition and development.  

We are presently gathering data for the first self-reported measure (discussed in table 1) to understand the 
DL skill levels of students and the usage levels of various technologies used for creating their PLE. Our 
preliminary findings should be ready soon. We are currently engaged in a cluster analysis of the survey 
results to categorize the survey participants based on their self-reported frequency of technology use, level 
of usage, perception of usefulness and perceived proficiency levels with technology. We will then be 
obtaining the consecutive samples for the subsequent data collection activities.  

The shortcomings of using a self-report measure here could be mitigated by user observations in 
experiments, which could be applied in future research. Further, longitudinal measures could provide a 
more exhaustive understanding of SRL strategies beyond the single self-reported measures of SRL 
proposed here. However, we hope to mitigate this by investigating the qualitative data as described above.  

The theoretical contribution of our study is the holistic consideration of the interplay between DL and SRL, 
to elaborate on its context and significance by applying a mixed-methods research approach. We believe 
that empirical evidence from this study would contribute towards creating a more precise picture of the 
patterns and contexts of technology adoption by university students, and the resultant impact on their 
learning skills. It will specifically clarify the interplay between the DL skills of undergraduates and their 
SRL skills, how one may be influencing the other and vice versa, enriching the literature on both DL and 
SRL. On a more practical footing, deriving insights from our completed research, will enumerate the 
interaction between informal technology use and the transfer of relevant technological and learning skills 
to formal classroom use, contributing empirical evidence to the ongoing discussion of novel models of 
learning. 
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